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e Overview of MELCO
(Mitsubishi Electric Corporation)

* Overview of Kamakura Works
Presentation - Satellite Heritage

Overview

it KDI-21 (Kamakura Digital Innovation-21)
- Overview of KDI-21

- Digital Factory
- KDI-m
- KDI-e

- Knowledge Engineering
- KDI-db

- Software Development
- KDI-s

* Future improvement activities
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MELCO &
Kamakura

Works
Overview
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MELCO Operation Groups

PRESIDENT & CEO
l. TANIGUCHI

9 Business Groups

iZorporate Research
& Development
Group

"% Executive Vice President

Member of the Board
T. Nomakuchi

Communication
Systems Group

Information Systems
twiork Service Group
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systems Group

P
lic Utility

Building &
Group

ysterms

Factory Automation
Systems Group
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Living Ermvironment
& Digital Media
Equipment Group

Automotive
Equipment
Group

Semiconductar
Group



MELCO’s Heritage Satellite/Component, Integration & Testing Facility

Heritage Satdlites’Components Integration & Testing

* 115 m diameter thermal vacuum chamber

= 3 ton satellite vihration-test equipment

= Acoustic Chamber for satellite system

* 5m quiet zone Compact Antenna Test Range

. g

* Promptdelivery,
* Low price high quality

wolar Array Ea-Payload

g

%Egm_“f; * Custonier support in an integrated p rod uctio n system
E183 TEES, BT830 . : . . i ;
BESIAE THIALS s l.m:u?rp oration all aspects includ ing design, miegration and
testing.
IHTELE A 1L WA O, [

Thermal Vacuum Chamher

standard Commercial
Communication Satellite

watellite
Controller Heat Pipe Panel
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FEHOSTAE.
TEES-1 INMAEZAT-S
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MELCO’s Satellites Types Overview

_.:::.r o 5
ETS-VII : GEO DRTS : GEO ADEOS-II: Polar Orbit

Inter-Satellite Communication Environment Obs ervation .= &

Mohile Communication

OPTUS C1: GEO MELCO Satellite

High-Power Communication

- Ten Satellite Types in Development -

Service Module {SEM])

MTSAT-2 : GEO

Aeronautical & Meteorologica
Mission

ﬂ 'ﬂ':;. o :__.' £
SOLAR-B : Polar

Solar Observation

| g A F ;’:’p .—‘ﬁ\ T .I.-"
e SERVIS : LEO
USERS : LEO Space Environment E 2p eriment
Micro-Gravity Experiment  (Verification of COTS parts)
(Super Conductor Material Processing Furnaces)

Transportation to Space Station



* Activities to Achieve Short Delivery
Time with High-Quality production

« KDI-21 Top-4 Selection

* I'T Role in Spacecraft Life Cycle
* Space Life Cycle Database

* Digital Integration/Collaboration
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Activities to Achieve Short Delivery Time with High Quality Production

Augment Technical W Reorganize 3 Main Space
Development Capability |l Related Areas

Vi : » KDI-21

thory, Pm"f“ ¥ - Design/Production Reform
* Strategic Project + STD2000
* Important Project - Space Standardization

* PS2002
- Space Product Quality Assurancy

i
.
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€ 24
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Improvement of Technology/Production % Strengthen Individuals

* Accumulation of Knowledge . .
(Institution of Knowledge-Value) Tﬂpl 00 Ellgll’leers

* Reinforcement of Production * Acknowledge skills

* Management Methods of Development ) e Skills Inventory

S MITSUBISHI ELECTRIC CORPORATION



KDI-21 Top 4 Selection

Knowledge Management
Security Reinforcement

nginmeermg iy Constrction:

Development to realize rapid mfurmatmn collection, and reusability by unified
maintenance of technical information. Innovation of Design Environment

| " - N
KDI-21 tabase
Viechamcal —— : lectrical
i _U.'ﬂ.h_li__j__l .nﬂ L.Ui__j_lf, _riJl,[:.:lJ__l
Manmiacinres 1Fest : Manniaciures 1Fest
Intesration IHitESrEATTON
DEVE]D[) M anufactur Innovation of Production

Design via 3D Model Data

Production Process ! Process by Digitizing the
Innovation Development
Production Preparation
Manufacture
3D Design/Production System Advanced Design Method
to lead the Satellite Industry |[Eloiia vy B a8 Pasye lyuie B iz bkl FPGA/PCA
Innovation of S/'W Development Process via 5'W PDM hR;{i?; tion of Design Time

5/W Develop/Design Navigation

Challenge to CMM Level 5
c MITSUBISHI ELECTRIC CORPORATION



IT Role in Spacecraft Lite Cycle

i R RN
Y %ﬁ; W . i
perati\; Concept Supply Basis/Detailed DManufacture — i
Dermand Design Development ASSEE‘;%’;TE“

NN

Spacecrait LLiterCycle

Database
[E——
=y 4 R
b ——, g
Py e Operation . B Laun [
- v Orbit S f% : Op g J‘
. % I ol ik e i - 'E',‘.'I:'_:_. ’ . .
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Space Life Cycle Database

* Document

* A/l Maintenance

* Forum

* Reserve Meeting etc

3D Model

......

B Quality/Failure Info

Parts Info

Internet

iy, PR I ropie
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Digital Integration / Collaboration

Sub System/ Customer (NASDA etc)

Component Manufacturer

Co-creative
Engineering

Adjusimend of Specification, 1 Review of Design, Analysis, Evaluation
Resiriction Info, etc. ! used Cnm:ept Design Models

Adjusiment of Siuﬁ:].ﬁ:atmn,
Modify Info, eic. i

Review of Design, Analysis, Evaluation
used Detailed Design Models

Ditailed Dot

: T R Management of Progress, A1,
Progress Report/ Technical Rep.m]- ot System iSubSystem Integration Test Data Common Document, Parts Info, eic.

Mocument Search eic.
T Progress Report/ Technical Report uality Info
i .| Mocument Search eic. Q

§ T

MManagem ent
of Enowledge
Information

SRR
e =0

MITSUBISHI ELECTRIC CORPORATION
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* 3D Satellite Development

* 3D Top-Down Design
KDI-m
* 3D Virtual Integration

Digital
Factory e System Design/Simulation

* Design Review (Built-in Quality)

e Collaboration

* 3D Consistent Production
(Manufacturing/Assembly/Testing)
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PoAZRe w oz M

s e
P L TE S e T o (T R R I L - . (3 et L R et |

Structure of Payload/Bus
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System Model in Orbit

, Rocket Interface
S MITSUBISHI ELECTRIC CORPORATION



3D Top-Down Design

Method / Rule / Know-how of Modeling

System Design / Simulation . .~

AT

Simulatj L AN Antenna

Component

System - Subsystem I/F
Structure

Propulsion

Others :

* Harness

* Coaxial Cable
* Wave Guide

etc. Subsystem Design / Simulation

MITSUBISHI ELECTRIC CORPORATION



3D Virtual Integration

System Design Information Management by ICM Exchange with Subsystem Side.

System Integrator Internet Subsystem /
Component
Manufacturer

Design
Condition
Moaodel

ICM

. . Interface
System Detailed Design Contral

/ Simulation | Model

TEEREH A

HOTTO BE REPRODUCED OF DECLOSED WITHOUT SPECIFIC :
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System Desion/Simulation

Pro/E Model Structure Analysis Result
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Design Review (Built-in Quality)

* Design Review

» Simulation

* Confirm/Ad just Interface

 Nature of Process/Construction
{Test Verification

* Progress Advancement Meeting

AbppHs i I{i.!l‘

M&S Ce
COMPANY FROFRIETARY

e sl L MITSUBISHI ELECTRIC CORPORATION
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Collaboration N

Domestic/International

Collaboration E 4 Real-time Collaboration System
i i il B

* NASDA Project: 5 companies
» USEF Project: 13 companies

* Commercial Satellite
- OPTUS-C1: SS/L
- MTSAT-2: Alcatel/BSSI

Interface w 1th 3D Mudels




3D Consistent Production (Manufacturing/Assembly/Testing)

l- Production
Preparation

Database

An '11} sis/ ) A
Verification

Top

Assembly Assembly

Test

Verification Remme
= Database
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3D Production
Analysis
_

/Verification @
e,

e — - Production
3D Design

3D Model il Preparation
Database

[ 1 Process

3D-CAD

NC Data Generation ¥ NC Manufacturing
NC Simulation (3 axis)
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3D Assembly

i Production :
i Preparation L] Process BB Inspection |

Analysis
/Veritication /~

e 3D Model
3D Design L Database

L

3D Assembly Procedure Component Assembly

=y

TOH el B = PR a-t] ot
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3D All/Test Planning

Structure Assembly Test (Space Chamber etc.)

3D Assembly §
Procedure

NOT T2 BE REPRD%%%%%E%EE%ES%HDREHTHOUTSPECIFIC A
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Test/Design Network

23
COMPANY PROPRIETARY
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* Electrical Design/Assembly

KDI-¢ * 3D Assembly

Digital * Example: Link to KDI-m

Factory * Analysis Comparison
of Test Data/V erification
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Electrical Desion/Assembly

Circuit/ FPGA

Part Mount Process/Test
e Electrical

Design

- Database = Board
Fabrication

Analysis/
Verification

Verification

Database
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3D Assembly

Analysis

fVerification /’” =0
A 3D Model =
l- Database

vy
o

e —__.__..a.g.:,_“;:i:ﬂ_ﬂ:L'—.q:-l'

g S s el e,

i THH] [HuZIE _'""'{'": i

SR S Automatic Loader &
JOTTO BE REFRODUCED OF DECLOSED WITHOUT SFECIS = = MITSUBISHI ELECTRIC CORPORATION



Wire List

ICD Pin Assign

3D Harness Design

Routing Stud
o LmpoTL Wire Length
/Course

(St TR
AT PR EE IR — -
ZdE FCIART EhELAT

Pro/E Data Generator

Detailed Routing

MITSUBISHI ELECTRIC CORFPORATION



Analysis/Comparison of Test Data/Verification

| | KR
—

“urrz2nl Saup’e Pe- o =
Youl Sanp’'c Potlol -

| fcJuiziitan |im2
S T [ VL e | (R

|_||_'_||_i_a|_||_|_|_|_|_|
g Comparison Study

—

gk Eutill

Measurement Data

COMPANY PROPRIETARY Y
NOT T BE REFRODUCED OF. DIECLCEED WITHOUT SPECIFIC -
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KDI-db

Knowledge
Engineering

COMPANY FROPRIETARY
NOT T2 BE REFRODUCED OF. DIECLCEED WITHOUT SPECIFIC
TETTIEH FERAISSTOMM OF MITRITEISHIFIFECTEL CORPOEL TIOM
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* Unified Knowledge Database
(Knowledge-Engineering)
* Workflow Document Management
* Schedule Management
(e-Process Maintenance)
* Integrated Info Search System
* Knowledge Management
* Skills Inventory
(Sharing of Talent Information)
* I'T Literacy (e-Education)

MITSUBISHI ELECTRIC CORPORATION



Unified Knowledge Database (Knowledge-Engineering) 31

Technical Information Management System

3D Model Procedure
F———— Analysis Data
1CD Test Data
= .

Inspection Data

Regulaﬁ.m.l Failure Production Info KHEDE Wllque

Knowledge-Engineering Subsystem
Talent Info Component
Manufacturer

Advanced ﬁ.:’f Advancegi
Information - ) Information

Basis/
2 Assembly/
Detailed Test( Al

Design Dperatioy

‘MITSUBISHI ELECTRIC CORPORATION



Work-flow Document Management

Process Level
Progression Maintenance

Field Related Views Revision Maintenance

Document
Management
Datéfbase

™ )
»  Unified —lf

COMPANY FROPRIETARY
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Schedule Management (e-Process Maintenance)

Unified Maintenance and Visualization of Progress Situation
for Design through Test by Electrical Process Maintenance

Progress Gathering Methods « ouatput Manufactare Test
Diésign Progress  COncept/Base Diagram/Table  ProgressLevel  Progress Level

Planning Detailed
Level Table/Diagram }Wa?:ilé LTIk an _ : Production

Report by | Wﬁfz“ A A _ Flowchart
— Designer/ \ ‘!%: - -
Supervisor :

Database

Sub system Mechanical
Subsystem Detailed Ll Construction Assembly Test
" gn— Basis Design \pye yejopment|  DeSIEN Design

MITSUBISHI ELECTRIC CORPORATION




Schedule Management (e-Process Maintenance) "

SRR

11

Workers
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Schedule Management (e-Process Maintenance)
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Workers
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Schedule Management (e-Process Maintenance)

. Wy 152k 3

i %’* Work Report ‘:l E -

- M
i,

Supervisor Leader Workers

B o= LIl - e S - GHLILED ] - Melezaze [_[o] =]
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Schedule Management (e-Process Maintenance)

bt

1 I

Leaders Workers
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Schedule Management (e-Process Maintenance)
: " oy
iﬁ Progression Status .

-fl‘.‘“ [ —9
Supervisor Leaders Workers
Statistics : Work Completion Status

=

— i Status Graphs
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Integrated Information Search System "

C ommon
system

Technology
Info

Rules
Criterion
Standard

Production/ Knowledge
T esting Info device
Managem ent T it

Eailure
Info

Info Complaint
Notice

Kmnowledge
Info

Engineering Database

S
Info

Test
Analysis
Data

2ZDCAD
Drawings

SDCAD
NModels
- Drawings

Mechanical Eleetronics [Registered
PDM PDM Drawings

Integrated
Info
Search

Porial Site

WebCockpit |

Project Doc
Management

Design Info Auto-copy
Ny stet Ay stem

MITSUBISHI ELECTRIC CORPORATION
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Knowledge Management

Contribution to Technology: Reuse of Knowledge-value
Contribution to Quality: Standardization of Know-how/Past Exams

* Technical Memo

* Technical Note

* Device Improvement

* Publication Document

* Knowledge-value device

Registration B nwlodd Search

Knowledge-value ¢ . nowledoe .
/Screening e /Inspection

Number of 5

Registration _ Kingof
Knowledge-value
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Skills Inventory (Sharing of Talent Information)

Engineer MAP

Searchable Technical Information (Technology MAP,
Topld) Engineer etc. ) by Element Techmology unit.

1 :'ffnat,;ment .
atabase i |
L (Topl00) " Tnpl(l(l‘ Carrier '
Eﬂgiﬂ&&l Possession Technnlugy e

.I < — w.e.-h('uckplt
Engineering

atabase Ke ord
Display T

the Technology MAP

E
PR il s . :
" | IRER w ngineer MAP

En,,meer MAP(Excel) .
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Skills Invento

Engineer MAP

Searchable Technical Information (Technology MAP,
Topld) Engineer etc. ) by Element Techmology unit.

Sharing of Talent Info)
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Skills Inventory (Sharing of Talent Info)

Engineer MAP

Searchable Technical Information (Technology MAP,
Topld) Engineer etc. ) by Element Techmology unit.
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1T Literacy (Skill Recognition/Education)

Eg: - Education
B Testing

Other Skill
Recognition
32 types

o g
DRE

1st Level/
2nd Level Test

Skill-up Education

1st Level/
2nd Level Test oe"

Skill-up Education

Basic Education

1st Level/
2nd Level Test

SKill-up Education '

Basic Fducation

3rd Level Test Supervisor Test

Supervisor
Education

3D CAD (Pro/E fl  Logic Design

Basic Fducation

Micro Wave

COMPANY PROPRIETARY Database
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IT Literacy (e-Education)
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* S/'W Development based on CMM

« CMM: MELCO Kamakura Status
KDI-s & Trend of Other Companies

S/W Development
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S/'W Development on basis of CVMM

Static Analysis Tool
Document [59% i B QA C(Quality Assurance toolset for C)
- : Improvement of Program Quality

Unit Testing Support Tool
Test Automation

Forward
Navigation

{F e
[hta®

Rev Managem
Database

Rev Management L?

Trouble Report List | - 4—‘ Trouble Report

S/'W Correction Fallure IIIfO SAW Correction
Report Database | Report List

Trouble Management System
{Juality/Progr ess Managem ent

Rer Management linked

Configuration Control Tool
with Trouhle Management

Reverse ———

e Target: CMM Level S
ﬂtiﬂll . e el b e

" "MITSUBISHI ELECTRIC CORPORATION



MELCO Kamakura Status & Trend of Other Companies !

Optimizing Advanced Company
Process change management In Europe and America
T echnology change management A Totorola/Rayvtheon et

Defect prevention

Managed
%W guality managem ent
{Juantitative process management

Project
Applied KDI-s

Defined

Peer reviews
Inter group coordination
5/ %W product engineering
Integrated S'W managem ent
Training program
Organization process definition
Organization process focus

)
7 )
¥
L]
&
A
-
=
—
ot
[l
=¥
]
:Ea
]
3
o3
[l
-

Repeatable

%W configuration management
%W guality assurance
&% subcontract management
5W project tracking and oversight
&% project planning
Requir ements management

MELCO Kamakura Other Companies
(MELCO Assessment) (CMDM Assessment)
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@ Distributed Simulator HLLA

@ Integration of Different Simulators

- Future Activities-

Distributed @ Application to Spacecraft Life Cycle
Simulator
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Space: Distributed Simulator HLLA

« Standard Technology of Distributed Simulator:
HLA(High Level Architecture)

Architecture for Integration of Distributed Simulator

* Objectives
* Design Verification of Large scale system
* Localized Verification
* International Collaboration
* Simulators as Value in Space Industry
* Reusable Intellectual Property Improvement

* Improvement of Model Precision

COMPANY FROPRIETARY
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HIA: Integration of Different Simulators

_ Construction of Simulator (Example: Defense)

Sensor Data Fusion | Alternative Tracking | Federation Network Analysis
System Simulation Algorithm Simulation @ Developmental Tools
Tools

Testing & Testing &

Testing &
eslng ¢ Evaluating Model Evaluating Model

Evaluating Model
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RTI (Run-Time Infrastructure)

1) Distributed Simulation Management 4) Serving Data Management
2) Distributed Object Management 5) Time Management
3)Object Proprietary Management 6) Declaration Management

Image of Simulator

(Exami)le: Defense)

COMPANY PROPRIETARY 1
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HLA: Application to S_pacecraft Life Cycle

Top-Level Operative Demang

Function Design
ST STEM '

CONCEPTSH

C ost/Sche
Mainten4 Distributed Simulation
Framework

system Info System Info | | System Info
Repository Repository Repository

M&S Center
estm g/Verification

COMPANY PROPRIETARY )
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The Kevs to I'T Reformation Success at Kamakura

« Commitment at the TOP management level

— Business process reformation is the responsibility of managers.
— IT is not a tool, but a management strategy.

* Organization of reformation groups and support groups

— Comprehension of business practice, diligent and fervent
about reform.

* Selection of pilot model
— Pilot Success => Deployment to other projects

 Reform IT literacy and awareness at the individual and
organizational level.

— Aim to create a group of professionals that understand
development and production design to utilize the newest
technologies strategically.

COMPANY FROPRIETARY
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